espaeenet — Bibliographic data 



Adaptive input/output buffer and methods thereof 

l i ihc. )'} t im >• . 

Publication date: 2007-01-10 

Xtwetitorfs); 2SLSG KURTS TSViKA WAYNER [US] + 

Appikantfs}; 'NTcL CORP JUSi * 

CiassiffcatStm: 

- mternattoral: Q0GPI3/16; G06F13/40; G06F13/18; O06F13/40 

- European; G06P 1 3/40D5S4 
Application number: CN2004303V752 20041014 
Priority number?*): US200306SW18 20031016 



"2 \ .. ■ : ■ ,. 

1 WO2005Q3S657 (A3) 
| US200508309S (A1j 
J JP2007509541 (T) 
|DE1 1200400305? (A1> 



4. ~ 

Abstract oi cc - 5 r ■ t WO 2005038657 (A2) 

A rar>irofer having pfogratr: ; riyjbia deia,y lis in its :rip:ihou;cv:t chymes wsy rj;ao itv.hucia ftvsptv.-.tive 
registers storsng elgtta: value-; that coatrai iaa time delays inaedacad by the reipachva de-ay ce>:is. The 
values programmed to the tegistars may be e'eterrraned by teata-g the tirnino y" signals b-s-eveea the 
coniroiler 3n<S one or were davicos coapioh to she channels.. The tests aiay incline seta,-,,;) the registers 

- ' , r ( i it •> 1 i i [ r o i - 

ccritrciler to ^ oaa ar mora devices, j' chee-ana paiaoas at ^ aattara are received accurately 

by the one or mors rtocices. Aoiushng the fening of the signals may :avc:ve cerihocng of (he signals with 
respect to set up ami hoid ssme restricScrts. 

t > ! as <■/ t ' J 



I ? t en com/publication] tail bib]io?D£ EPODO v liacent-true&locaie-e " f 



C06F 13/16 {MM- 01 ) 

[hi tiflf 

[21] *«f^ 200480037752, X 



[43j^#B 2007 fj- 1 H 10 H 


[113 #?H?- CN J894679A 


inl 2004. 10. 14 




[M] 2004S0037752.X 




[30] t^$fe*S 




[32] 2003. JO. 16 [33] US [31 ] 10/685,418 




[86 j ai^spit JT;T/i;.S:.*Wi4'(B?6<i4 2004. 10. 54 




[87] !S8t&$ WO2005/03S657 1 2005.4, 28 




[85] jSASSer>fr^91 2006.6. 16 




[713 Xl'/'i: 








[72] mx t; i- • 1 >.& if ♦ tm 









[54] 

[57] «9I 

U < \ H ^ ' < • M _ ) i 

..Ml k 

ff , '< « if i - f Mi 

> ^ 1 , .i , > t *' \ ' * > u 'i 





200480037752. X ft $1 S $ 4$ 



m m m ®wm m & «& n t nm-f m & 0 + m st n , 



2 



20O48O037752. X 



U m W * tS %%2/BM 



1 1 . V' : K f ; >%# 7 ffti& . : 

12. 

13. 12 lff^j»m, ^4^mU- ^ p .rmftff, 

•ft, $ ass ^^'mmmt^k* 

14. 12 9ri£K)&$!i#, iEfe*Ss 

ua-n Mi- 
is. umm&ummimm* mm* 

19. felS|«*18MffiM. MIS: 



3 



200480037752. X 



u ffl m * is tm/m 



22. ~fM£«». 



24. '§!1H|^W^22M^^«, MIS': 

25. |(P^fiiS*24ffii^M, 

27. 



•1 



« m ® * -I? m/m 



29. #m#jM 28 ffi&mm&%t&. &®Mi 

j IM £ tf'f iff i *' i "4t *t Pf vl < t 

31. fefe: 

R 

32. feiSW3lfi|il««l> I^WiSilWglJI. 

33. ^^«^*32«^«(fe» f 

34. -~&%im%m&, 

- ' ^ $ ft &§m&\ & # ; & 

35. 34 fft&®®M%>&&, M^n^BmMmwmtkmmimmm 



u 0037752 \ 



K |sj i * is mma 



• m%m mtiuhb it> t turn 
37 #«jttiM. 

I > t ■ » 1 3tff* ? Wit 

40, #itir«t, 

9r*i^ A& P ***** ft* =q*8gtt4^Xft 91 A»i & ff M K J£«J«tt 
M iiK.fi t<4 4 U timfymAhhfo fa U ft , < * 4 

43. m-m, nm-. 



200480037752. X 



46. msm, m-. 

$ H j " ' » i# lift ^rjitjiri^Pli^^ilffljBfitfSlEia,: 

hH tf > ?t ] - ii l i i ^ ^ h i < * 1 * 1 i f i << Hf f ] j.t T 4 
49. 

50. 4B*ypJS*49^D«J^. 
52. &jg: 



7 



UOU 58CKK . 1' \ 



u m m * •*§ «f/8i)i 



j; 4' 1 »f 3F •# M u ; n; C ; k u ^ t <f (fl fag II e i M K m {f $r { • - & *u K -4 ~ 
1 «if <! ! ^. J ! I " « - H C L*« . i ' ~ J faii iirl i IJ > ^ v 

®t f «U ni-t^^tf* lit. V ^nil ^ '*MJ* S ^ "J* 1 *r i 1 jr 

5.3. WTO52»m 

^ix»ff#waM«^ f$.»ff$m* 

m »; fVi <f •■■ N N B : ,t. : fo # N j*) ilM ft . 

57. ^^w*53M^^. &**wr ^tmz^mft&mw&t 

5s. mfe: 

m is # tci: if « i \£$jft&&Mtt* lh it ;t % m *\® m m si $ & m . sr * *v ti ;i * 
59. 58 #?M8r#&, K^«^MM®3t«Wn^^it^#lf^Sftii 



s 



m m m « 



mm 



t , " i: r i ¥r m m m a 11 mm f m m >< 1 * f t j < > ; t - 

im I t$H1 fc*c. /Afnfl $j> MIS WW £ 

62. $P^H*6l^S5m, KWri&»&#it 

63. .w^jh* 62.rr^«j^. ^^ms£^w»j^ff«i m mmm 



9 



! 004 BOO:}? 7 52. X 



MM&M 

f U';, n i >i- \-xi;w&R#£rMW&ftiKi\' mM&n 

mmnmu / >m t j<&*k±mMiz < set-up > <i™w) (order) , 

/UV'.UT.J (timing) ^#il^CPI^^«*^|sJ*#«:a^«^iM (tolerance) • ;:,/, 

iim, ■&mmfMfWM <pc> mm*, &&&m®%tkvw-: trm, 

mMMxm 

m i **± b«£*7 mwmnmnm^m mm*, 

B3 6 (driving impedance) »JW#W^^^iE (delay) 

(digital value) ®&m&im®%Lmwii 
m 7 n is® ^^m^iimnm^^m^ , < < PM'mtW&m 



10 



% f] T5 m"2/24f( 



t-mm-mmmiiMwmwmmrm*^, ^ > > component) 

art. *tfum'i i s 4 m ii 1 f ii 4 i ^ 
tittle * >Ki&«$^>B?tn ^ ' , s 

-tllltSt 6, ##8*B#& 10« Wife, PCB 2«m&m«£>>t 5* KM 4 
^^"IS^lK[t^^(j^S^^^M^?C (CPU) fP#«K!«. ttte. J£«HM*T&1 

%m 6 pcb 2 ±m\ ## s «# io «m&&£p«i %mk wmmmce) • 
ittSitt 



1 ! 



2004S00377S2. X 



w lid N t mm 



ft. SI * 'A' h' 131 H I t! II / 

*v * n - v i> i 1 { fti ^ mi t ma 

## 6 re«^:SWM 24 8 ±i$« w mhmmKmm 22. ®\m 

ii n , i is *3 2^ 12, ^tfasiar. >j v 14 ®m.mmm u 

*. mt. ********** 25. 

&mm 4 mm t mm^mm&^mm^m, 

&n 2 ®*nm&®** mn 20 ummrmaaom^ mn±nm 102, 
104 m io6> ^iHjf!#> &*%mm*, ft^ is 20 ^^t±5"i 

(channel) W&£VrftttTO*8S£*:K (delay cell) 26 ^SJ^M^HiH 

##28. 

. * < is . m , ij fiojruj i >: w i n-r 

nmrnmn® 2s wum&®% mwMK^M.mw&ww $ i.^&tt&Hi^ mm 

f « ^V^'liii »_ i TO** flilW- «%IE«W«^™t«W» ® 

it, wmmmmmm 28 s ±«%ii%¥*SMt 30 mm 

£ i lit. "TtiM^ti^m as wM-^ttttfes* <«»> 
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'& m : it Mimu 



■ >~ r -m. ^ ft (sink driving impedance) ;-t- S ffc 

n I < r k r-8 5 ,! } > .J iMinu immgmpuiffwe * ( t ~ ~ 'J Strode 
ff 8 I ' - fkkkO'Hf 

. 'Mfi f ui^t 4 " k > ! « ^H«*M#2« , ! , (W 

k m s k ■ f- * ^ m f mm g m&w&nm® w ,mwmi M«m wie-: u 

topology) , 8 Jttt&ffl%Wttftft« #i*8^m#ilMifAiiil22»AM$ r.r; 
ItttiJiSil 12 &Bf t* 20 f!U:?l^M&#$ 8 xr' 1 *; «%fk HA Mil 22 

mn, mtoftM nmsmmmtft® \mm>&mwz ±^vmmw<M 
mmm) , mmm 22 mmmn 24 m±m 1 14 <n6> f#iii*f 4 

HutAii 22 s ±8Mttra«%¥, ## s ±Mm- ® 

24 ®±m%® "mmm" T m ±um.& - 

(a) #|?8±Ml«^« (18s) %ffi#»-WMS (time period) ±j|ft&®> ffiiiiM 

(b> im^ii (My %&mmm{>mm^24®±,M^BmT m ±MmMm i 
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1 ■ '1 PERIOD ^ PLH1 ^ Tsui *Thi5 

2. Tcoi + Tw» 5= Thi + Tsrw» 

3. TpERfOD — Tcoi— Tpdi~ 1>1,HJ ^ Tsoi~Tsswi 

3 '. Tj>BRKM> Tcoi ~ Tern ~~ Tmt.t T S ut~"TsKw» 

Cb) in (c) £Wf6a3gj8#7C 26 §1 AfcfBtlWfcfr T W ft±SM»TI*, 

4. TpER{OD"""Tfuit""Tcoi~~Tsuj + Tskw > TV©* 3 s Thi + Tskw~ Tcou 

5. T?ERfon~"T|»ia 3 Tcoi ~Tsoj + Tskw > Tp»i > T H j + T$kw"~ TcOf» 

TOftii, ^3Rs£ ! MM&%%3Z,2W 3 ^ffi'0WBK| 

#« 14 mm&mm&Mft u i\ 4&$ mmmm> mm^^m ■■, v - 'i 

(a) s Cb) ft fc) . 
Tm«oD:iiI>£fi> TO iL&P-tfa) Tsui #l££ff ftffSH T M) ft*«ft&»m^$$Pl§# 6 »j 

< an ) eii &«^M8r«fif N T mn < * i m »] r PH $ i > 

fc£4bt 1 U'; , ikSP#**8 hffiffi9ftft <&> *U£#M***araatH t SU i 

*.\t^2SB^ fv.iJ N HI' iV^Ml' <qk l?r* U ! UTij 3 

##8^««AM22»Asim^i^^. m, mm 
i®m$m-n * mmn 6 6 ww 8 tm&m 

mmmnmn* mtmmmw s mm e mm-mx&mm pcb a 8 



" * * ^ PCB 2 S&SHimM PCB 2 ' _ - , Sftff 

It. 

mm&m^im^ii:. mm., mm^T C oi^Mmw^^mmnmm a m 

/{HIM*-' I v tMliMi M' Vi 1 1 Hi J U H 20 } f J j £ 24 * ,/[,>! |$ 

$B, st*24TO»J4tM6JF ( PLL ) M&mffi^flfc&JgSH&tl* 20 ?1-|i.MW -f 

\'<\ HUM,! < &33 -MfclM** , #$M$ Tskw ^UM^^f^* ftf# 20 

flM*' 24 dW 4 + Wfr ii sms , > f ! 

•M vMf/n r < tj i i- 5j [ t MO ' J v • 

« f ;28f'. 1 m«^paM«Aifti*MX§3J:i4s n». wMj&mtom 

! Mt i H i J r J l ^ i u fe> 1 f h> H Ml, I, Mr] 1 ' A 

& w & %n*s«&$j&® « as r «v t <- t ^ r m^mm ® § &#tm*! ^ >m * 

SB* f IH Mil £ t*ft frM4Jf rl^a^ 

Iff! o TO SMMit 32. 1 |J 32 . kH >- , - - . | . ; , " • < 

S«4 WMIi*»AM^fiiiW^ 13 3fi«itAM 36,HAaiI 36 SjMfg 
«#| J 20|8##10^|S%#»A J 38. ft AM 36 pJ!il«#20 
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&m 38 sow « h. is«i w-^j & «; 34 m& m r o ss* 
a; h 3 K n m # a f . wit 24 & ,i m T rew0D ^ t 

&® 3 ft*0g&&t#Bi$i,## 10±&%E&i*t1* 24 ®£ft® 202 Jg^< Tc o ? fW) 

iv=rv # r*e wit 24 ®±#$& 204 b® <to»+w> - 

i-iw; . if iLfLPiif- 24 mum 206 b$ <ico2-i>j..ic) ®n%m®m® 

ilA«36WW^iiAliM40, *r*£K&*7G 42 « A«3t 44, ilAW 

*-HWMi«r«*. ix»i4o ww«## 10 mmm®A%&m*j"& 

f ■ #vf*J jS'^ 10 1 ' 5 f . i J, U M 

SiTpHu^N'ISt 46 &pJb l tli^ # t ,r i r -'! ( M z jr V J jrl If t i 

Wii^EiS^TG 42 TO«ffrf 46 mMA&Rm im& fw 4 48, 42 
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n ». xv 20 i m , , ♦ - < < >) 48 pjinif. mmm 20 8&±#ja«gir-f n 20 m m 

^Mil 32 «ft 24 202 10 i H > . & 

, A 44 Bl B 20 :\ 214 £8 48 ..hMMf . &$Ufe, m&M 
t^2 24 ! >t 1 i;* VOm^A&ftr 44 i ] o 

»±a» 216 mmm 4« ±»«*%¥, 

^rt^A^## 44 48 raitw, li^i 48 ®Mm^nm&m 

^T»AWM44>t'««{|^48±&?J^ CiBs) 

(d) m*s ±mm (m mmm^-mm±mm^ mmmm.'>m?m 

(e) ff^ 48 (E) fcfi^Mi!>3E8*f* 20 $±#$8^$ Tm-hStefrl? 

0. TB-Kioi!"" 1Vi.H2 ^ Tsi-2 + Tm? 
6'. TffRKx>""T«ju ^ Tsijz + Tji2« 

7. To)2+ Tp»2 + FsKW ^ Th2» 

8- TfER!0D~'^CO2 Tf02' I>LH2 ^ I $UI+Tsk.WJ 



9. TpERioo -Tam-Tcoz-Tsm-TsKw > T m 2* T H2 ~T S Kw~Ta>2; 

10. TpgRjoD TpHU - Tco2~- Tsu3~ Tskw 5 s Tw» > Th2™Tskw~ Tcat« 

.^^iH' J' r M < i 1 All ft i« ifh h< i^Jtffc 

MJnMMf (e) fa (f) . 

& 9 m io 

$m 20 mmw 24 sua -^sifflnf ikw^»a€^y^f!i^^/ir-^^w# 20 
wit 24^?m^0* s 

(capacitance) 6 m&#Wtt&mam&. jtfc#, S# 10 ±M 

m%-&ftm»mm?-&U't . - 'm -f* 10 so > v , # nmmm 
- r \ n kit. m 10 ^tiW;W^«j^t«i^«^ pcb 2 mmmmt, ## io mmm 
wmm pcb 2 w» pcb 2 mm&m3%ik* mmmrn 32 ^it&iw »iy #y m 

H^<;&13 1 . *<Wttlfi^«*M««M*iC 42 T PD2 , MiMtf:* £it 9 

i ft (4oo> gag « iiwm# \««*rqnsi&»fe <4oi > * -r i*>r#^M 

mm®* (402) , #jyin*«S&SS, #A^#^fe^iioTV^«*^^^^fBjjt 
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•ff« (403) » :1 V-U ^ r 115 400 (ft^r^'s J^L f , t'l 0 ^ 403 K 

PCS 2 f Ui v f, II, ,1 PCB 2 rjfi J ?^ B 64 $ -f A 'JL "'J ^ ,V <C % . 1 
, *M i 1*3" , ft * '*!* * ! 1 ^ 1 } > S H ' 

« ( ; - > * • _ » fr^ 13 h turttn 1 

PCB 2 sri^^^^ffi^lfee^?!^*!!^^ 16 fP*&&«fV. oi 14 w >: 

&»ft mm m < mmmmmm turn 54. it 

Hff P (window) ^Sftt 56. fiA0P*f*&«fs 58 £A&3t^H^f£ 60, #fftff 

tj ; , i h> ■ f s ia 1 f 4 ^ t u 5l ^ j mh, -mm 52 to43&~~ t $ 
si & t # & & » ft - # mm t$ m mr^&^Mm s , 

52 xEbt m^t^m 6, mi mm * 

I^P&fi LUT 54 W tU^M-^M^-t^ (entry) . 8 iiWMM 

m$ 8 ±.^#^6^aK^tfAliii 22 iMf&i^APlM&\V< <. • l.> 
M i & 28 ifiM t (& -ti^ i >Ji$*¥$f tlll&'M 28 (Hi 

*hj«p4m> lut 56 n&m~~^m%.&^&M> mmw 8 ±«)t^^^j%§ 

IP (c) gg$$£. 

# i V- • S n ## 10 ^#^Klffi»llAiiim 36 rjf' V! v i \ t(- Mt'i 

(f) »f$&» 

#®8±M^]»ffef WJ» ( t#m5tt^60 1 ^ 
(vioiation) Si+fe'^^ (relaxed) Mifj (stress) ffl^St. I 
ififlilf «B##8^«W#^»##8±#«Mm^M !! EM.. ^ 
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ik. w is rnumn 



wmmKvs mm mm&* tmm^mwmm-* 

mm, nmxm 60 ^&feigiMtto«5k mmmm^mmAmm 44 » 

10 ^^sme^^is^ 10 ..hfiii.^«ffi^«. am, mmfwjmn cm. 

m 5 m m < ^ otf:#Mf& pcb 2 m : mmz mm® 52 mm<: ,'3 u» v 1 - 

mm 52m t( mw' ^nmHmmmmm4mimm$Mmm.^§i (302) , 
mmmKmrnm^m 54Mmwo^mmt $6®®AWQ*&&m$* ®%m 

hB'jn, <w w t PH u> T m „, iw im«w) w.^ 

10 ±®n : %m— t^M^-f &8t#S <W T PD2 , Tphu. Tums T SU3 > T H2 » 
Tskw) WWAW^^«^S&a«S^tl^f^X#A#^ 52 $3&uEjfcfcatl "M" 
(deviate) Sift, ^'i*'' ' ./Ml^ >: > s ^t'l 

ifcfMlMvWj « \JEj& 22 8 HW~ „ , 1 ^ m 

Afc##44 M*fe«§# 10 ±^#r^Mf»«. 

MMMISS4, 56 ® 58 (502) , 52 $»J» 

« 52 m (production) " (504) * m&, ^#i^^i^fif if 

(502) , W^PCB2 ±^»-M 52 65 "HiiP » (506) , PCS 
2 TO&±% (power up) #fi«r!MMB«K.«f»S 64, BBS^Jfe 64 WHlEiffi 

54 .ii m «r p ^aw** 56 mm aw a*<k>&&m $z mm m $m, 
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#1 14 »f|AMM®$«l§ 13 <508) « 

wm«4it#^fiw (5io) - » f,-:^4flisft*» 

K / m ft]' H x-i L^'l £ ^ 8 v 1 ','1 r : ' p< B : n it * \ h I L ' 

HB2 I f H ? f VP 4fh' L 1 f it? , > > ! j f Jk' * M2> 

\»a«H>frft k 58 «fS> f?ri£^M M pcb : 0' <• * r> *i . ^ «*. pcb 
H'AVjj ft in ^ *h \\ 4i] hi \ > t 

mmmmmn®&m&*mwmmmm 54, mma^mm ssw 
mmmm immmm 52 

. v A PCB 2 j • . ffi PCB 2 <l A- j j & «} & i K i 4 H*» V ft' % ff 6 ) ) f M { 

# $ 52 B'j * ♦ < m ft r n t a ; ^ i; w ® mmu is. pcb 2 1 

ttmm 52 ®f*M& <504> il^ftli (516 $ 518) M&flfe&S (508 $j 514) . 

44 10 .Uif^l^l 

MM^tsg^fQi^rff ft, i *® pcb 2 jb%&*, »T^fi6 

ffifftt. PCB2B«±«WS»4, --t«^t^#6, -«M#50, #« 

m 54, iifc§nt'i>w 56 ^Atgp^s^* 58 mnmmw, %mm& 

.i'ijvfjiif^^ 13 (508) „ 

f«|]t4 «f (510) T. g«4»#6W 

W11W^#S MfSC fU,fiilO l^jfa^iSr»»J»^it. PS 41 50 C, 

\.T ^^lM^t«iMBlA®3fe 22 8 ±M-^«%¥«AW 
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m, mmnmummm <si2> ttifiAi«^iif#s 13 



i ' t 6) . &*, 

^i^W^aif^j^^^Mlf^ (630) . 

s (driit) :fp^*®«^»##8» 10 ±®%%®mm&m®&&* %tm: ii - ,s 

it, M««» (recurring) WMI (632 « 634) 

13. hid \6®m®®.m (so) . &$m$m^Mwe*&£&^!^h%&m (622) 
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i 1/ \> i)\ 1 w 



in? "* i 1 xm& aid) mm^mm.Kmmmm^m ^m^ t 

^A.IIE^«r## 13 ^m€W^^^^HS54»|i«#l (712) . 

^ s , <r it < -04 i ^4, I L * ,«l ' r 14 !/>] f j I'J'p " t< 

Itt, (710) «^$|AMi&»j«l§ 13K££M, &«Jfr 

m, (714) 

m mmmmm3mm^nmm^ u «aeb^»m 13 1 6 
704 m m&mmm&mmm s mr*. €*a«^mi^m^j«:* 

iw^ii c&m 7 & 704 ^iim&iN 1 - k > < u u mm 1 m 710 *® 

mmmm>hmm cso2) . 

m$ 6 &&)Mm 34«»!»SS-illi 4 ( 804 > , $ti;tS fa % 38 h& fe*il^.lxift 

f ISEMM^PI <896) , «1MK.IM (80S) . II. tnmmm 38 

&$ --mm', &m%m r mmtmmmmmi&x mm s is mmm 

Hff-6 p MM. -A ^ 34 M&£ShI&M 4 (810) . M&fl*i 38 i ^ 1 

f lS;£jt^W^PJ (812) , «il»iftl0J*» (808) , $ca«^38 



2:> 



1)0 Hn\> ^ X 



& m 



r^:;:;y 18 t^Mi^i; * 806) , fca^Aflmfcteid <S14> « 

ffi ' 'V $ h d 0 ^ < h ' )'> < t f» J. . * ,~ 816 

fg, b r *to'Vfef f« { < > , 

immmM^m^fiynmwwnmio, & aw**, mm, « 

: i * a ®/s f »:« 4 mm m «® 1 2 &mmn e mxmm 22 
^ mmmm & 4 »am 36 m. 

W4 1*3, 28 am#& 40 $HA#&%n&&» a;fi#6 

1 HAiSit 12 «Hr®iI 32 4>M ' i 8fy g !M ' 

(open drain) *fflftjira^ffitt&ft&*. 

mm. 

mmmm'&mm, mmmmA^mmmM^m^ fmmmm, 

***** 'Jii* i® ttft TO M«H^€W^l^tt^T«liii^#Sf|^ 
fttf£4M33 %'&Mm>%-' F 9 * >„ T jxhtl t^f, 900., il* <>oo M J L tmvj 

%M (PCB) 902, &n 900 ^WWSife1aMt.«#Ail# 901. « 9 I f 

900 ® &mm ft fn « , y &bs$«h8 . 

mn 900 » *<9*ttH*<&«*!ra*- Ail m#nif»u n±s# 
sa*5*if-jic*L fn^tt^m, i\A«»ii n*DA> . mmf,m, &&im 
mmmmmrmmTmmmx^&m* 
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^^ t K^ij^*UV v t! 1, f Bios /I 952 f Wi< M >J^04 * 1 twnk 
9lo «f iff flit 1 1 1 ~ 1 i A.UFCB902 L. (ft *'<niVt f , l ^ <! P 
904 i rj «M 903 ft ^ St ) «Sit 905 n] J nj i} ♦ J ^ PCB 902 ±, ♦ - 

. , kb 902 i iyw&i&it. tu«$iw$ 

ME *>03 -J -Moi It " ^ AC£^$:M-7C (CPU) > S»fMi§ 

(DSP) , $m >'* ^ ,f R^<- ' ' ' i A' « < >\ 

MM ASK 1 v ' m#, •t/nJU'-.t -Ttjfc '/m VSSP $ §5 

BIOS 952 >HVtM- m f, k . 

m (eeprom) bios mn 9$2 invmim f-mM*. mu^-immmtmmkm 

mm^: . . 

& 904 mmmmm if x t i » bridge). ;#i iskpci j 

PCI fttfK IM«P (AGP) M\ #f*ll!f p^#-f> ft*. 

904 <Asic) $ m>> mzmm-m, mm 

(ass?) ®~~m&* 

< DIMM ) , '> fi 1 Sfc C SODIMM > , $ *(j f% ( SIMM ) , 

RWmis' , * RIV.V . 9ioW*i7'! $J MM 

916 #« 917 mxfrmm «»^mm# 906 m 90?, wif 

906 m 907 (SDRAM) H#s 

RAMBUS ®mmm&® <RDRAM> llf lil- (DDR) » 
(SRAM) 

bios n# 952 €S 1 mmm 52 904 *f i fj*. t 

4 mn$MW> HHSIft 906 $1 907 Ej 1 IStl 6fm-V4 I + . WTJI 
!6^«S*il8S904 , t J B?I^&"j' ' 

s Mtmttft 906 si 90? Mfs«#»©«904 ^^j^Aw^am. 
mm 904 906 m&&&&# 907, n- 
>ij r-^i 1 8j$nBmm n® i^MfiuiiM <*M) •■ *n- '*rc^ 
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ii 36 8ij tuitiAii <.mm « 

920 fe~-gaomi^$ T'^M«# 906 ^/m#fiHI|# 90? itt»^ 
; \ < MDIN > f y . 92! I>;M1 k , - , 9< r. < 

i & ft 90? m ( • ' ♦ - • < mdout > u *; . # fig & 4 w » > I*.' a i<s # t* 

I i * 920 t$ MD1\ | ] 004 

i»Ai§iiu 

#& 922 $L§§ ~-&TO&ifett$tM#&ISI§#J# 904 f&t»MM# 906 fl/lt 
# f f # 924 bT |U & m #M&* &&fM®&MB 904 ftMf ij#f$«ft- 906 fB, $ '< 

907 < &wt-k i 20 mm 2~ . I 
i*u. i-; s 1 " n " 1 0 $ r«hMf 924 1 

&#ft3g£ttl$ 904 ftffctBjft&, 

##926 (927) ^iB * 904 

«^fl904^BM* 

gj lOA-iOD «fU ; 

a) -m f-m w w 920 ±& mdout ,.- 1 

b: " *x# & ..1 ' ^ ' , % ?m" ffi B£>& # ft 920 *■ $ mdin fr v !i ( -r.i 

t§ 904 »Aa3iw»AM3ast3s#«(«ffi job 4»^iH^m^ \ 1 _^ tH *«a»r r 

c) «ittgMf«' -/8^##922±®jiJtf: ; 3 . 1 V-^W^^904 
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d) Mf SHi 926 Jt$:£M"i&#f8^#tH$i* 

e) 'I uKf . *S : Sr M «2 [ J t > „' hM» 

9')? # filt^m$ i j#904iftiUlii|iu ; }'j^ r < ! iff® t N IOD 4 S 

BIOS ?^110A40D^ft-««B*, t#iei^If903 

g ! kn bios m 9$2*P®U&M> > • 3 fewsw 

•tf •: on fe DIMM {/mm, m rmmmmmM m v 937 hj %m~i n 
mm (spd) i#ix, 

&±%«$SHM (recurring calibration) J9lf»] » M ! OA- IOD 8§#s#j 
f : . n { 6 ) B*. BM WMIM 936 IB 937 ft BIOS 952 

WW ''KmiMimWW'' $HljVf j it 4 « ' .««i4W« 
iSlfti'^'';^ - • sIMtSiUi (1000) , (MDOUT) ®M 

904 ^E^M (1004) . arm* *«$t 

&®mmm» mmmm, *+. <mdout) « 

907 (ioo6) . tmmmuti u mmmMmmm 

±m mdout m mw 

<i , iw s + H * f t i V xi '/ xK 1 11 Mb 41 5 i ioos 

^igfe^Wm ' 1010) 

W^-^ " W^AM€®t]W#-# ff 906 
«it^^*\T ; (At DIN U012) , i < - > i 4 ^^rj f N5» s^^ ' 

ffilS:^ Ml, KtS^M fc#fi»*iH904 ^Ife Mtmma^^ f# 920 h 
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U W 15 $ J .9/24 M 



m-Mmmmw m m mdin ft^Mit 

. f ; ^ " 1 ,i « 1014 . 1 ftfc$f> M j , f t J « UK I 

^ « < * mdin * *;&mim$«*s# 907 <ioi6) . m ?x. tmn 

904 tt^AMM*^*^^ #1* 920 h&*g#««^# 907 fifc MDIN f&-9«|iS«tfc¥. 

*ns$ loo* !0!6*&&M&ftjt^ft<i>tt * zTm±Tmmwu<t - 
mm* m& "m^AM-mmm-m* mmmmmm nam , 

mm "imMmmm&B" mmMmmn^ 0022) . Mfmw& 

T ri jf,v * - U * tu\ M , j ^ H > if 1 M 

922 ±&jfett$^8<J;jg$t 

"itisf.if.ff 1 ' mmmmm®, M^-m&mm mm 

* h |S. 1\ - ft .v {ft k < <*1 9U7 * A ifeil , > * > t if: ^ L;Cit:il; 1 'j M 

§g« 1022* i026t*^m^a^^^-^XT«j2i:ll^ll^fi { j€^l:tlH: 

|1! " l&Jll ^i-rvV;. . i} ; OT^Sft^SSaitfe^mM ^ ( 1030) , 
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$ W !i $20/24 ft 



i >j { E > 103* s , 
;^f t^««^mff^fj']m^«% TO*R&&#c& (1042) , 

"24 ~s > H 133 & & & kffe&fiil^ 

11, «10i}«\ 166 200 266 )ft'"fBt^l-f #. B3«&HftM, 

jii^M »'. A I pk^-T^.y /i' t — 1 - "t" L 1>IMM i ft 4, 

r 1} 1 ! 1 l» 924 »± #&#£&#fit8M$ 916 917 920 ±» MD£N 

• ,*:<'• 'V i : -'^ » >>>n M < maxCTeoa+W, T C or*T t >Hu>> »Tel&^*8^ I.S ^#»t$ 

920 m mdin fitt< s ttttft*&tt& m ±®°m 





lf1< * 4 i _ 


0 


-2000 


250 


-1750 


500 


-1500 


750 


-.1250 


1000 


-1000 


1250 


-750 


1500 


-500 


1750 


-250 


2000 


0 


2250 


250 


2500 


500 


2750 


750 


3000 


1000 



2V 



m m is lm<;> 



3250 ! 


1250 


3500 | 


1S00 


3750 | 


1750 



« 1 2000 'I' j > x I 



*3t 






fflkft 






ft! ?s 6s 5, 
4- 2s I, 0 


it 3 


17, 6. 5. 
4s 2- 1„ 0 






1 


1 


0 








0 


1 






3 


1 


0 


0 


I 


4 


0 


i 


! 


0 




5 


0 


1 


0 


J 


6 


0 


\ 






7 
8 


0 


I 






0 


0 






9 


0 


1 


0 


0 


10 


0 


0 


0 


1 



906 M 907, ^f'«>» 7x 6v 5s 4, 2> 1 IB 0 *3l?3tH)&iSH8 . Ki « '! 

'fp'H* * t j " 6, 5, 4, 2, 1 & 0 *JfiPM« 

fit *8*f* 540 4». #ffc«S?2M 904 fcig 
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ill 3 &WL&4~ . f I < ' » »T 

lil ■ II oo . . & & « f & mil l S9 MMiH#-;£ 26 |D/&W»?g JgiS^x 42. 

,i m'^'J' 1 i iioo ojiiii.^^ m;, j 102. t?Wf l nuf>. nob i io no 
Sni28. - 'J iftin^ no4, ^^Ufc^ >l noo »j j ! - * 
'■ .V'^ftrf . ?! Hj>m««}&« 5104 trattrlrK 1 

U I . ' . lmM$M ? £V 

j 1 ! R L t 1 In ! ! i ! M ( ' J 1 > < i > ! u \> >K\ 1106*1108. 

1U0 : *H 1112 ^tflBrit^l-At^i^lE^^n^-t. Jfe*h »f0f' 1128 TOM 
(enable) d&ttflr* 1106. 1108. 1110*8 1112 jj**^ IMM^i 1 u '.-r * >h'* 
It (fine grain) «* 1128, T^MiSfim* ft 

$ f M^f8i»TpDMM€«. WMM$t!)« 1128 ft x TO ?l« 

m&M#yb H00 1150. iKjBttT$i$a*M*». llE&^j *,IM 150 

&%*B)ft'fe®Ji&g&$B&&, »!f£-f 1106. 1108. 1110 10 1112 ii I (g l.h' rV'l.' ' 

Tpdv MilMWM H50?E%g^ifeMPi!ft, &§tf»% H28 •srMMWlHjM 

l>o-> 

9*8S&*7C 1 100 »m^M & (switching > 1 1 1114. rr * % i i 1 16. »f 
ii ($ U v U 1 8 #Nh' i < inverter ) 1 1 20 . 

♦n 1120 w^itfe^Aii-t no2, Msj^iimfg^ U22. $t-)&m- 1122 

m 1102frW»% 3*H (invert) 

a«A#-t 1102 mmm^&^m *o* w, 1122 &mm%w&Mm "v , # 
,a#f4ii24 «riUM^Ji : *ii## in4sm©£«^«ZLM«#««fi(mii) 
1140, n v&xi&HX&mine^mmmMmm&ftm&nmmxvcLx, m 
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llf&m ' %m 1124 *0#l*iI26 

.^^Afi t no2 mwmi&sp&mm t», sm m ft%-¥«® *<r > # 

'MtllMf 1 ^ ' s * m4^Hr«&tW' u / i>\ fp mo, 

) UitHl ( ** HK.ill'i. k f "ll> J /h ^ I M^V 128® < i»l 

•< -v '.'J ! :r > 'm&'&u, mhtzv uoimmh* ■ f v -cpi, vh^ 1124 

«TtUiiii^3f1--^f } #-W 1.114 MM®&Wm®& Am&MI&f&MVi 1 no, /1 1 - tf-fi v 

•fi-t immmmwmm «r *. w 1124 ^tjiii^i mo 
«m z H «&'«s£«#f ins M.m®mtKz v ®M®mm%mm vccc. 

»TlillMB*7q 1100 HTtmSii&fj (pass gate.) 1130, 1132, 1134 W 1136, ilit 
fl 1130, 1130, 1134 S 1136TO#3MtSftj£fM$-9 1106, 1108, 1 HO |P 1112 ffcA&A. 

Z 2 ^## 1124^tfijffe:# 2150, S^^±^*L# 11S0*M$&^# J 124, h 
f . " ♦* tfl 'H J ' 4 > ' » $ " i " 3 * . *] ^ J ii H K W & & & < j ft J 1 24 

- ^ > 'U# 1150. W&igj&fj UO ttfflfclt 7., iiiin 132 fiffffij^ A, ijgrd ] 134 «j 

s« z 3 to him zi mmm, mm z* *j tiiii z 3 «jm . 

KA«&;tim 1124 7, *sfcl£fJjifc& 1150, Jff&ffl 

.JWIMf] 1130, 1132, 1134 ® 1136 H24 
IflMJW 1150 (Z 5 , Z 2 , Z 3 , Z*®Zz) . «»Kf 1106, 1108, 1110* U12 

Aft 1102 &«ffe? "0" Mm (assert) "1" 84, «M/p,:T; 

ft VCCCii&MZy, Z H * Z PA ss?t!»J ( fe# 1150, Dife, 1150 ®%ft \ 124 ±l» 

st, ttmirf no4^ittftlPiMat?- -r . ^fAi;,'] no: #$r„*:|*, ^ 1124 
%MU «%ii|iivccc««%«^ttEW^MKZv^ z H »z PASS M» 

^»Aff-§ 1102 "1* mmt (disassert) "0" fit, 

# 1150itailfiZpAss» Zi.ftf&K£«fl 1140, Sift, Ffe# 1150 U24±&J%ffi 

iltm. ttffifS H HU4 H IVTO&MiW't? "0" ^ff t \-V. ^ U02 ? 1 <- 

ii24 ±mm. i %^ i - r'-;m™ii€^wr#]MB«r«:^#5^w%# nso k 
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